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Abstract: The effect of existing Brugia pahangi infection on the susceptibility of jirds 
to Schistosoma mansoni infection was studied. The jirds with existing acute and chronic 
B. pahangi infection were infected with S. mansoni cercariae. They were examined for 
eggs in the stool on day 36 postinfection and afterwards. On day 70, they were sacrificed 
for the examination of adult worms. On the basis of the prepatent period, EPG and per- 
cent recovery of worms, the susceptibility of jirds with acute B. pahangi infection to S. 
mansoni was not different from that of control jirds. Although, on day 57 postinfection 
EPG of jirds with chronic B. pahangi infection was statistically higher than that of con- 
trol jirds, the prepatent period, EPG on days 43, 50, 64 and worm recovery were not dif- 
ferent between jirds with chronic filarial infection and control. The filaria—induced 
nonspecific depression of immunoresponsiveness, which had been reported by many 
parasitologists so far, does not enhance the susceptibility of jirds to S. mansoni infection. 
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INTRODUCTION 


Specific and nonspecific immune depression has been reported in human and ex- 
perimental filariasis. In patients infected with Wuchereria bancrofti, unresponsiveness to 
filarial antigen was demonstrated using the lymphocyte stimulation assay (Ottesen et al., 
1977) and depression of delayed hypersensitivity skin reactions to candida, mumps, or 
streptococcal antigens was demonstrated (Grove and Forbes, 1979). The development of 
specific unresponsiveness to homologous filarial antigen was described in hamsters with 
chronic infection of Dipetalonema viteae (Weiss, 1978). Recently the diminished splenic 
responsiveness to homologous antigens were reported in B. pahangi infected Mongolian 
jirds (Lammie and Katz, 1984). In addition, nonspecific depression of cellular immune 
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responses to PHA, ConA, LPS, and PWH was demonstrated in B. pahangi infected jirds 
(Portaro et al, 1976; Lammie and Katz, 1983) and depression of antibody responses to 
bovine serum albumin and sheep red blood cells occurs in hamsters and jirds with patent 
D. viteae infection (Dalesandro and Klei, 1976). These filaria-induced immune depression 
may enhance host susceptibility to subsequent homologous or heterologous infections. Klei 
et al. (1980) demonstrated that the existing B. pahangi infection of 4 or 8 months duration 
increases the susceptibility of jirds to subsequent homologous infections. 

Schistosomiasis is one of the most serious public health problems in Africa, Asia 
and South America. And many of the endemic areas of schistosomiasis are the endemic 
areas of other kind of filariasis as well. Therefore, in the present study, we tested the 
susceptibility of jirds with existing acute and chronic B. pahangi infection to subsequent 
Schistosoma mansoni infection. 


MATERIALS AND METHODS 


B. pahangi used in this study has been maintained for years in our laboratory by us- 
ing Mongolian jirds (Meriones unguiculatus) as the experimental host. Infective larvae of B. 
pahangi were obtained from Aedes aegypti (Liverpool strain) which were allowed to feed on 
a microfilaremic jird 14 days before. The cercariae of S. mansoni (Puerto Rican strain) 
were obtained form Biomphalaria glabrata which had been infected with miracidia 5 weeks 
previously. 

A total of 40 male jirds aged 100—120 days were randomly divided into four 
groups (Group 1, 2, 3 and 4; each 10 jirds). Group 1 and 2 were infected subcutaneously 
in the inguinal region with 100 infective larvae of B. pahangi, while, group 3 and 4 were 
injected Hanks solution alone in the same region. Seventeen days after filarial infec- 
tion(acute infection), Group 1 and 3 were infected with S. mansoni. Thirtynine weeks after 
filarial infection (chronic infection), group 2 and 4 were infected with S. mansoni. Infection 
of animals with cercariae was described elsewhere (Francois et al, 1985). Briefly, 30 cer- 
cariae were put into each of petri dishes containing 10ml of dechlorinated tap water, and 
then jirds anesthetized by pentobarbital (Nenbutal 60mg/kg, ABBOTT LABORATORIES) 
were overlayed on the petri dishes for 30 min. To get the exact number of cercariae 
which invaded the animals, remaining cercariae in the petri dishes were counted after the 
animals were removed. A hundred mg of stool was examined for schistosome eggs on 
days 36, 43, 50, 57 and 64 postinfection by Kato’s thick smear method (Kato and Miura, 
1954). Seventy days postinfection, all jirds were sacrificed for the examination of adult 
worms. The adult worms were recovered by perfusion method of Smithers and Terry 
(1965). All jirds given infective larvae of B. pahangi were positive for microfilariae 8—9 


weeks postinfection. 
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RESULTS 


During the experiment, some animals died accidentally, hence, the number of jirds 
for which the scheduled experiment was completed were 28. Table 1 shows the results of 
stool examination done on day 36 postinfection and afterwards. When the pre-patent 
period was designated as a mean between the days of examinations when the eggs were 
finally negative and firstly positive, the prepatent period of Group 1 (jirds with existing 
acute filarial infection), Group 3 (control of Group 1), Group 2 (jirds with existing chronic 
filarial infection) and group 4 (control of Group 2) were 43.7+3.8, 45.3+5.3, 43.0+3.7 
and 40.7+2.9 days respectively. No statistical difference in pre-patent period was observed 
between the Groups with and without existing filarial infection. EPG of jirds with acute 
filarial infection was not different statistically from that of control jirds. EPG of jirds with 
chronic filarial infection was not different from that of control on days 43, 50, 64, but 
statistical difference was noticed on day 57. Table 2 shows the results of the recovery of 
schistosome adult worms. Again there was no statistical difference between the Groups 
with and without existing filarial infection. 


DISCUSSION 


It has been related that repeated infection with small number of filarial larvae in- 
duces partially the resistance against superimposed homologous infection (Denham et al., 
1972; Denham and McGreevey 1978; Neilson, 1976; Kowalski and Ash, 1975). On the con- 
trary, Klei et al, (1980) reported that the previous infection of B. pahangi increased the 
susceptibility to subsequent homologous infection. The increased susceptibility may be due 
to the decrease in specific cellular responsiveness to filarial antigen which was 
demonstrated following five months of B. pahangi infection in jirds (Portaro et al., 1976). 

Some papers described that nonspecifically reduced humoral and cellular respon- 
siveness were demonstrated in jirds with B. pahangi or D. viteae infection (Dalesandro and 
Klei, 1976; Portaro et al., 1976). In the present study, therefore, the jirds with existing B. 
pahangi infection were exposed to S. mansoni infection. Judged from prepatent period, 
EPG and adult worm recovery, the existing filarial infection, in both acute and chronic 
stage of infection, did not alter the susceptibility of the host to subsequent S. mansoni in- 
fection. Although, on day 57 postinfection, EPG of jirds with chronic B. pahangi infection 
was statistically higher than that of control jirds, the difference might be due to con- 
siderable variations in the number of eggs excreted by the individual host. The filaria-in- 
duced diminished immunoresponsiveness may not enhance the susceptibility of the host to 
heterologous helminthic infections. 

Buck et al. (1978) suggested that there may be selective host factors that influence 
the extent, distribution and the type of multiple infection in a community, and showed the 
relatively highest correlation co-efficient in multiple infection with filarial worm. In their 
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Table. 1. Schistosome egg excretion in jirds with or without existing B. pahangi infection 


Number of eggs per 100mg of stool 


Exp*. Jird No. days postinfection 
36 43 50 57 64 
1 0 1 0 1 2 
with 2 0 0 4 16 10 
acute** 3 0 0 3 11 16 
filarial: 4 0 1 6 2 13 
infection 5 0 0 2 14 9 
1 GM**** 0.32 2.35 6.13 8.53 
without l 0 l 3 5 6 
filarial 2 0 0 1 5 9 
infection 3 0 i 1 6 19 
4 0 0 0 4 4 
5 0 0 9 4 13 
6 0 0 1 4 15 
GM 0. 26 1.62 4.62 9.78 
l 0 0 4 lI T 
2 0 8 24 13 17 
with 3 0 4 5 5 8 
chronic*** 4 0 0 1 3 2 
filarial 5 0 0 1 3 l 
infection 6 0 2 13 9o 24 
7 0 2 17 9 18 
8 0 0 6 13 
9 0 0 9 16 
10 0 1 5 2 
2 GM 0.95 5.75 6.64 7.69 
1 0 11 8 5 10 
2 0 4 6 1 1 
without 3 0 0 2 2 0 
filarial 4 0 1 2 1 4 
infection 5 0 0 0 0 0 
6 0 1 9 7 5 
7 0 4 2 N 5 
Ak k 
GM 1.75 3.02 2.02 2.27 
$ The buch of S. mansoni cercariae used in Exp. 1 and Exp. 2 was different. 
ae Infected jirds with B. pahangi larvae 17 days ago were infected with S. mansoni cercariae. 


*** Infected jirds with B. pahangi larvae 39 weeks ago were infected with S. mansoni cercariae. 
**** geometric mean. 
EE 1 <0,005(T-test). 
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Table. 2. Results of recovery of S. mansoni adult worms from jirds with and without existing B. 
pahangi infection 


No. of No. of worms recovered 
Exp.* jird No. cercariae §=——-________"__"_"_—————_ h recovery 
invaded male female total 
1 30 8 2 10 33.3 
wiith 2 30 7 16 53.3 
acute** 3 28 6 12 42.9 
filarial 4 26 10 5 15 57.7 
infection 5 28 8 5 13 46.4 
1 
1 29 8 6 14 48.3 
without 2 30 5 5 10 33.3 
filarial 3 29 7 6 13 44.8 
infection 4 28 7 2 9 32.1 
5 28 9 4 13 46.4 
6 26 4 4 8 30.8 
1 30 12 6 18 60.0 
2 30 1 2 3 10.0 
with 3 29 5 6 11 37.9 
chronic* ** 4 28 4 2 6 21.4 
filarial 5 27 4 1 5 18.5 
infection 6 29 8 7 15 51.7 
7 29 7 4 11 37.9 
8 29 6 3 9 31.0 
9 29 6 5 I 37.9 
10 30 3 3 6 20.0 
2 
1 30 6 7 13 43.3 
2 30 8 2 10 33.3 
without 3 30 12 3 15 50.0 
filarial 4 30 3 1 4 13.3 
infection 5 27 7 l 8 29.6 
6 27 5 5 10 37.0 
7 29 9 4 13 44.8 


r% cf. footnote of Table 1. 
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study, correlation co-efficients for infection with two species of filarial worms was ranked 


high among infections with two different parasites, while infections with filarial worm and 


schistosome was ranked low. Although we failed to demonstrate the increased susceptibili- 
ty of jird with existing filarial infection to S. mansoni infection, the role of filarial infection 


in multiple helminthic infection is the subject of the study which remains to be clarified. 
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